The objective of this paper is two-fold: to propose a theoretical framework and model for studying organizational innovation in research libraries and to set forth propositions that can provide directions for future empirical studies of innovation in research libraries. Research libraries can be considered members of a class of organizations referred to here as institutional nonprofits. As such, these organizations inherit many of the innovative properties that are associated with the broader sector of service organizations. However, institutional nonprofits have unique characteristics that distinguish them from other service organizations such as government agencies and for-profit service firms. In this paper, institutional theory is used to explain the forces that are acting on the research library. Research from organizational learning, structural contingency theory, and typologies of service organizations are used to establish a more encompassing innovation framework. Based on the literature review, the theoretical framework, and empirical studies, this paper presents a process model and propositions that characterize how the research library might innovate. These propositions can be tested in empirical studies to develop a fuller understanding of innovation in research libraries.
process. Innovation literature has defined two factors that motivate organizations to innovate: organizations innovate to survive and organizations innovate to thrive over the long term. 2 From the survival perspective, a research library might innovate because of significant reductions in funding from the parent institution. Gaining a competitive advantage might relate to the competition for students and the capability to offer new services. In a previous study, interviews of university librarians showed strong support for these different aspects of innovation; however, these same library leaders have also voiced concern about how to foster an innovative climate in their institutions. 3 Rogers defines an organization as follows: "An organization is a stable system of individuals who work together to achieve common goals through a hierarchy of ranks and a division of labor." 4 Innovation is defined as the introduction into the organization of a new product, a new service, a new technology, or a new administrative practice; or a significant improvement to an existing product, service, technology, or administrative practice. 5 An underlying premise in the proposed framework is that the innovation process differs significantly across three general sectors: manufacturing, services, and nonprofits. A rich and varied tradition of sectoral studies clearly reveals that these sectors differ in terms of knowledge base, the actors involved, the relevant institutions, and the innovation process. 6 As in the services, for-profit sector, nonprofits can take on many different characteristics. The focus in this paper is on those nonprofit organizations that have a well-established institutional and professional framework with traditions and regulations that are more formal and binding than is found in the larger class of service organizations. These organizations will be referred to here as institutional nonprofits, a class that includes universities, colleges, research libraries, high schools, and, perhaps, even certain research hospitals and welfare organizations.
Theoretical Background
The Service Organization. The classical view characterizes the service organization as peripheral and unproductive. This view can be traced back to the 18th century and to the writings of Adam Smith as quoted by Gallouj and Savona: "… services generally perish in the very instant of their performance, and seldom leave any trace of value behind them, …" 7 This quote highlights a persistent view that services do not produce any physical output and are, therefore, considered unproductive. As a result of some of these lingering historical views, innovation in service organizations has only recently emerged as an important research area. Miles notes that services are not only important economically, but also play an important role in innovation processes as agents of transfer and sources of innovation for other sectors. 8 The service sector includes the most concentrated, knowledge-intensive and information-intensive services in the modern industrial economy. 9 There is obviously huge diversity in the service model ranging from personal services (for instance, hair dressing) to very large firms in areas such as telecommunications and real estate. Barras' model of the reverse product cycle (RPC) is often cited as the first theoretical approach to innovation in service organizations. In this model, the product cycle acts in the opposite direction from that of manufacturing organizations. 10 Barras argues that the RPC is enabled by information and communication technologies that are developed elsewhere and then adopted by service organizations. For example, service firms may transfer an information technology product from a manufacturing firm and initially use this technology to improve the efficiency of their backoffice processes. Knowledge gained from these incremental innovations might then be used to improve the quality of services offered to clients. As a final stage in the reverse product cycle, the same technology might be incorporated in a more radical and totally new service operation.
In addition to developing the model of the reverse product cycle, Barras noted other differences in service organizations including intangible products, minimal formal R&D, and the close linking of product and process innovations. Hipp and Grupp further refine Barras' theory by noting that legal and professional regulation is at the core of many service organizations and delivery of a service typically involves client participation.
11 Client participation and professional regulation are major aspects of the service model and the institutional environment in which we find research libraries. Gallouj and Savona note that the RPC model does not account for service innovations that have no technology component, an important dimension to examine for research libraries.
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Several examples of the RPC are useful at this juncture. As Barras has indicated, the RPC can be initiated by the transfer of information technology from organizations external to the library. Within the last few years, instant messaging and mobile technology have been embraced by research libraries to augment reference service and to deliver Web services on the technology platforms that students prefer. A variety of similar incremental innovations have been launched to take advantage of mobile technology. For example, a student can use her smartphone to scan QR (quick response) codes, resulting in a transfer to special library services. From these early incremental innovations, we are likely to see the cycle progressing to more radical innovations in which digital books from the library collection are delivered on modern platforms using iPADs and similar devices. One can trace similar trends in database technology that was used initially in back-office applications. Initially, these applications improved the quality and efficiency of administrative processes and helped library staff become familiar with the technology. Later developments included more radical applications including the use of database technology in the online catalog and, more recently, in institutional repositories.
The Institutional Framework. Many of the nonprofit organizations are embedded within an institutional framework. The study of institutions has experienced a renaissance with a more recent emphasis on the nonprofit sector and organizational analysis. 13 DiMaggio and Powell's theory of institutional isomorphisms provides a promising framework for understanding research libraries as a recognized area of institutional life. Once a set of organizations emerges as a field, a paradox results in which rational actors work to make their organizations similar. These researchers argue that structural change is driven less by competition, but rather more by bureaucratization that is making organizations more similar without making them more efficient. They define three isomorphic processes that are leading to this result. These three mechanisms of institutional isomorphic change are coercive (resulting from both formal and informal pressures exerted on organizations upon which they are dependent), mimetic (resulting from standard responses to uncertainty), and normative (a force associated with professionalism).
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In the organizational context of research libraries, we might expect a coercive force to emanate from state government or a regulatory agency and the associated political and budget control. When an organization faces uncertainty introduced by the environment and rapidly changing technology, a mimetic force can cause imitation where the organization adopts services or products that appear to be successful in other similar institutions. This mimetic behavior can produce successful, incremental change in a short time with minimal cost and effort. A very strong normative force operating on a research library is professionalism that resides in formal education and professional networks.
According to DiMaggio and Powell, two aspects of professionalism result in normative isomorphic tendencies: 1) the vesting of formal education and legitimation in a cognitive base produced by specialists; and 2) the growth and elaboration of professional networks that span organizations. 15 In a particular relevant assertion, these researchers note that "many professional career tracks are so closely guarded, both at the entry level and throughout the career progression, that individuals who make it to the top are virtually indistinguishable." In developing hypotheses regarding environmental uncertainty and bureaucratic structures, DiMaggio and Powell assert that these forces often lead organizations to resemble each other in structure, culture, and output. Within an institutional context, these isomorphic forces suggest that the more uncertain the relationship between means and ends, the greater the extent to which an organization will model itself after organizations it perceives to be successful. DiMaggio and Powell also hypothesize that "the greater the reliance on academic credentials in choosing managerial and staff personnel, the greater the extent to which an organization will become like other organizations in its field."
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Organizational Innovation Concepts
One of the major difficulties in the innovation literature is the confusion in terminology and lack of consistency in classifying innovations. To explain some of the inconsistencies of single dimension innovation studies, scholars have developed structural theories of innovation that have come to be known as the middle range theories of organizational innovation. 17 These three theories deal respectively with types of innovations (administrative or technical), 18 attributes of an innovation (incremental or radical), 19 and ambidexterity (the initiation and implementation stages of innovation). 20 The definitions and classifications that are inherent in these theories are discussed below.
Innovation Types. Innovations can be classified into two basic types: administrative and technical. 21 According to Damanpour, the distinction between technical and administrative innovations is fundamental since it reveals essential differences in the nature of innovation in organizations. 22 The technical innovation is directed outward to the client and relates to new services and the technology used to produce these services. In contrast, the administrative innovation is directed inward and relates to administrative processes, budget control, and human resources (such as the reward system).
Innovation Characteristics. The service innovation model discussed previously suggests that innovation in nonprofits will be predominantly of the incremental type. The premise of this study is that the increasing turbulence and uncertainty in the external environment will cause more radical innovation to occur in research libraries. Therefore, a most important characteristic for research deals with the extent of change of an innovation, which varies along a continuum from incremental to radical. According to Zaltman, a radical innovation is always "to some extent disruptive of the status quo" and involves changes in the organization's subsystems, values, incentives and power. 23 Radical innovations involve new knowledge that is used to make fundamental changes in a product or process technology, whereas an incremental innovation uses existing knowledge to create minor improvements in a product or process technology. Radical innovations represent a clear departure from existing practice whereas incremental innovations are more routine and support existing practice. Although the incremental and radical concepts represent a continuum, this study will view these concepts as endpoints or polar opposites on a continuum.
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Stages of Innovation. In characterizing the ambidextrous organization, Duncan divides the organizational innovation process into two stages: initiation and implementation. The initiation stage consists of three substages: a) the knowledge-awareness substage, b) the attitude-formation substage, and c) the decision substage. The implementation stage consists of two substages: a) the initial implementation substage and b) the continued-sustained implementation substage. These stages form part of the proposed innovation process model (see figure 1 ) and will be discussed in more detail in the next section.
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Organizational Structure: Complexity, Centralization, and Formalization. Burns and Stalker provide the original insight regarding organizational structure and the environment. A stable environment leads to mechanistic structures with centralized and hierarchical controls whereas change and turbulence in the external environment leads to flattened structures and diversity of professional knowledge and skills. 26 Damanpour and Gopalakrishnan have further refined the role of the external environment and the relationship to organizational innovation. Their framework posits two dimensions of the environment: stable/unstable and predictable/unpredictable. These researchers place universities, colleges, and research libraries in the stable/predictable quadrant, an environment that leads largely to mechanistic organizational structures and incremental innovation. 27 The degree of organizational complexity or job specialization is a key concept in innovation literature. Zaltman et al define this important construct as consisting of two dimensions: the number of occupational specialties and functional diversity or the number of units in an organization. 28 To cope with the uncertainty in the environment, leaders will typically increase organizational complexity by recruiting people with different knowledge and skill sets and by creating new functional units.
Centrality or hierarchical aspects of an organization refer to the locus of authority and the degree to which members of the organization are involved in decision making. A more centralized organization is one in which the decision processes are characterized as "top-down." Since there continues to be much debate on the benefits of centralization versus decentralization, this area is an important one to study. Hamel and Prahalad would say that it's the bureaucracy, multiple levels of approval, and lack of personal freedom that "bottle up innovation." 29 Zaltman et al defines formalization as the emphasis an organization places on following specific rules and procedures. 30 Hage and Aiken describe formalization as a focus on rules and the resultant efficiency that is brought about by rule enforcement. Rules are closely associated with organizational processes, and a more formalized organization is typically more centralized. Rigid rule observation has been found to inhibit communication and the flow of ideas. 31 Although well-defined processes are important to deliver highquality service, a preoccupation with rules and processes does not provide organizational members with the freedom to think independently and propose new approaches. Figure 1 presents an innovation process model that identifies the stages in the diffusion process as well as four major construct groups: leadership, new knowledge, organizational structure, and perceived innovation attributes. This model provides a more encompassing framework by highlighting the combined effects of these constructs and the external environment on the process of organizational innovation.
A Framework and Model for Innovation
Three major stages of diffusion are depicted in figure 1 : the initiation of the innovation, a decision to adopt, and implementation of the innovation. As defined previously, there are multiple substages for each of these three major stages.
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For example, a first step in the initiation stage is organizational awareness of the possibility for an innovation. This awareness is frequently related to leadership and the identification of a performance gap, where the performance gap acts as a motivator to search for solutions that can address an identified need or a new opportunity. New knowledge becomes important at this stage. Innovations originate in novel, new ideas and individual creativity is thought to be an important antecedent of innovation. When new knowledge and ideas intersect with an opportunity or need, initiation of an innovation can occur. The second substage of initiation is that of attitude-formation in which leadership and members of the organization create impressions of the innovation. In the research library, the singular leader and the leadership team become important in attitude formation and the subsequent decision process.
A meta-analysis covering 40 years of research has shown that one of the most consistent indicators of innovation is the leader's positive attitude toward change.
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If an innovative idea is congruent with the strategy of the organization, compatible with the culture, and provides a significant advantage, then progression to the next stage-decision to adoptbecomes possible. In the decision stage, there is much information gathering and communication within the leadership team to decide to proceed to the implementation stage.
The third stage-implementationtypically has two substages. In the initial implementation, the innovation is put on a trial basis and evaluated to determine if it is practical for a long-term commitment. The second substage involves a formal commitment in which the organization establishes appropriate processes and policies and possibly makes structural changes to support the innovation. Full implementation occurs when a majority of the potential clients have successfully used the innovation.
As shown in figure 1 , perceptions of the innovation have a significant impact on the decision process. Figure 1 identifies "perceived innovation attributes" as a major construct. According to Rogers, an innovation has five perceived attributes that explain different rates of adoption: a) relative advantage (the degree to which an innovation is perceived as better than the idea it replaces); b) compatibility (the degree to which an innovation is perceived as being consistent with the organization's values and culture); c) complexity (the degree to which an innovation is perceived as difficult to understand and use); d) trialability (the degree to which an innovation lends itself to experimenting and prototyping); and e) observability (the degree to which the results of an innovation are visible to others). 34 In a meta-analysis of empirical studies, Tornatzky and Klein report that studies have consistently shown a positive relationship between innovation adoption and both relative advantage and compatibility. In contrast, complexity of the innovation is typically reported as having a negative relationship to innovation adoption. 35 The process model of figure 1 can be seen as generic and applying to many different types of organizations. Obviously, there are many feedback loops occurring within the three diffusion stages, and the total process can proceed over many months or even years. As will be seen in the following sections, the theoretical framework provides a context to understand more specifically how the process relates to research libraries.
Literature Review
This section reviews the relatively sparse literature that relates specifically to innovation in libraries. Propositions regarding innovation are then put forth based on previous research and the unique aspects of research libraries. Reynolds and Whitlatch note that there is no comprehensive theory that can be used to study innovation in research libraries. Although there is much published literature on the need for innovation, there still does not appear to be any substantial theoretical approaches to studying innovation in research libraries. 36 Organizational Structure in Libraries. As indicated in figure 1 , the structural dimensions of an organization can affect virtually all stages of the innovation process. Budd asserts that the most common form of organizational structure in research libraries is the hierarchical bureaucracy, which includes the primary functional areas of public services and technical services. 37 This organizational form provides the structure and control that is desired by library managers. Musman characterizes the library technical services function as consisting of work activities that are geared to specific processes and well-defined tasks, an environment that emphasizes quality and efficiency rather than the generation of innovative or novel ideas. On the other hand, the public services organization can be considered more of a professional bureaucracy where processes are more decentralized and members operate with considerable autonomy. 38 In a public services organization, incremental or routine innovations emanate from practice, the liaison role, and the client interface.
Based on Hage and Aiken's theory of organizational complexity, Howard presents an analysis of how the impact of organizational structure can affect the rate of innovation in research libraries. In reviewing the research of Hage and Aiken, Howard reports that a key variable that stimulates creativity is organizational complexity, and the critical component of organizational complexity is diversification of knowledge. Diversification of knowledge can be characterized by the number of occupational job titles. For the sample of institutions, Howard selected four research libraries grouped by demographic similarities into two pairs. For this small sample, Howard's study showed mixed results in both the complexity-innovation and centralizationinnovation relationships. 39 Fowler studied organizational learning and innovation by focusing on a single academic library in which use of the Internet was considered the innovation outcome. In this study, fourteen variables were identified that might have an impact on innovation. Of these variables, professional reading and the number of published articles were significant positive factors affecting innovation, whereas organizational structure was not significant.
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Innovation and the Size of Libraries. In a mixed mode analysis of 140 academic libraries within institutions that grant master's and bachelor's degrees, White found that the size of the organization is positively related to innovation in the area of digital reference services. 41 Damanpour and Childers studied public libraries by relating size to innovation. They found that library size, as defined by budget, was positively related to innovation; however, the rate of adoption among small to medium-sized libraries was rising faster than in large libraries. These researchers also found that the rate of innovation adoption was increasing from the 1975-1979 period to the 1980-1984 period. In a subsequent study of 75 public libraries, Damanpour found that specialization, functional differentiation, professionalism, size, and slack resources were better predictors of technical innovations than administrative innovations. 42 In a more recent meta-analysis, Camisón-Zornoza and colleagues report that size is more positively related to innovation in service firms than in manufacturing firms.
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Innovation in Related Nonprofit Organizations. Given the relatively few empirical studies of libraries, it is useful to examine studies of other nonprofits in which the results might be generalizable to research libraries. High schools have both professional and staff employees and focus on education. In a particularly relevant study, Daft and Becker studied innovation in 13 high school districts in Illinois. Innovation was operationalized by asking senior teachers or administrators which innovations had been adopted and put to use in their district. In a multiple regression analysis, Daft and Becker found that one of the best predictors for innovation was organizational decentralization. Other indicators that were positively related to innovation included teacher professionalism, educational expenditures per pupil, and the positive attitude of elites (superintendent and school board members).
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In studying 88 primary and secondary schools, Koberg found that an uncertain environment and inadequate resources can precipitate broad changes in both structure and strategy, effects that can lead to innovation. 45 Hage and Dewar studied 16 welfare organizations and found that both organizational complexity and elite values were positively related to innovation. Elite values were constructed based on positive views of change and were seen as slightly better predictors than organizational complexity. 46 Jaskyte notes that there are only a handful of studies that have sought to identify predictors of innovation in government and nonprofit organizations. Her study of a large network of nonprofit organizations found that three variables were significant predictors of administrative innovations (centralization, transformational leadership, and executive director job tenure), while transformational leadership was the only significant predictor of technical innovations. 47 The previous studies focused on libraries and similar organizations, indicating some important trends. Organizational complexity as measured by professionalism and diversity of knowledge appear to relate positively to innovation. Organizational size as measured by budget also appears to be positively associated with innovation in libraries. Formal and hierarchical structures appear to restrict innovation activity. The effect of a leader's positive attitude toward change appears to transcend organizational types in having a positive impact on innovation.
Theory and Propositions
In this section, propositions are put forth that relate the institutional and service framework, organizational structure, and leadership to innovation. This more encompassing framework can lead to more consistent research results and important insights for practitioners within research libraries.
The Service Model and Factors Affecting the Radical-Incremental Continuum. According to Meyer and Rowan, institutionally controlled environments will buffer organizations from external turbulence where dramatic instability in products and policies become unlikely. This buffering mechanism increases the likelihood of change being predominantly incremental. 48 Similarly, from a service perspective, the reverse product cycle (RPC) emphasizes the focus on incremental innovations that originate in nonprofits, largely through the transfer of information and communication technology products from outside agencies. Once information technology is transferred, it becomes a platform for implementing quality and efficiency improvements, both of which result primarily in incremental innovations. In an empirical study of hospitals by Salge and Vera, these researchers characterize the significant aspect of practice-based innovations that emanate from the tacit knowledge of practitioners and daily practice. These incremental improvements are largely process innovations that do not have a technology component. 49 It is noteworthy that research libraries do, in fact, focus much of their effort on processes to provide high-quality service to their clients. In a conceptual paper, Benner and Tushman state that an increase in process management practices will promote incremental innovations while decreasing radical innovations. The rationale is quite intuitive in that process-focused activities stabilize resource allocation, tighten communication linkages, and restrict the types of changes that are permitted.
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Many of these observations are evident in the research library in which public service librarians are in daily contact with students and their respective academic departments-relationships that can lead to many incremental innovations. These service innovations are rarely of a radical nature, since a major change could create a service disruption or possibly confuse the client. 51 As noted in figure 1 , the external environment also has an impact on innovation. In their environmental framework, Damanpour and Gopalkrishnan have characterized educational institutions as existing in a stable and predictable environment. In a stable environment, the organization focuses primarily on the efficiency and quality of its operations, which leads to incremental innovations. 52 These observations lead to the following proposition: P1: Technical innovation activity in research libraries will be predominantly incremental as opposed to radical.
Organizational Structure-Bureaucracy (Centralization and Formalization).
The discussion of isomorphic forces by DiMaggio and Powell suggests that the norms and traditions of professionally based organizations lead to mimetic behavior and bureaucratization. In their study of the role of the external environment, Damanpour and Gopalakrishnan note that educational institutions have existed for many years in a relatively stable, predictable environment, a condition that leads to hierarchical, centralized organizational structures. Mussman uses Mintzberg's classification to suggest that different units in the library are either machine or professional bureaucracies. Much of the innovation literature has suggested that the effect of bureaucracy on innovation is largely negative. In their study of program change, Hage and Aiken found that centralization and formalization are both negatively associated with organizational change. 53 In a study of English local political institutions, Walker found that formalization-the burden of rules and regulations-was negatively related to service innovations. 54 In an empirical study, Dewar and Dutton found that a hierarchical, bureaucratic organization favors radical innovation, whereas flattened structures and power sharing favor incremental innovation. As noted previously, Daft and Becker found that decentralization (in other words, reduced organizational hierarchy) in high school districts was an important predictor of technical innovations. However, administrative innovations occurred more often in a centralized, top-down structure.
For public service in research libraries, the delivery of a high-quality, reliable service requires the practitioner to follow prescribed rules and guidelines. Library technical services are characterized by standards, controls, and structures that are necessary to deliver an efficient and high-quality product. These rules and the norms of the profession encourage conformity and discourage new ideas that might not be compatible with existing processes. As a consequence, it is expected that the practitioners working in technical and public service units will introduce incremental innovations that emanate from daily practice, tacit knowledge, and the interface to the public. Basically, as exemplified in the reverse product cycle, rules and procedures are established to incrementally improve library processes. These observations and the results from earlier empirical studies lead to the following propositions:
P2:
In research libraries, formalization will be positively associated with technical, incremental innovations and negatively associated with technical, radical innovations.
P3:
In research libraries, formalization will be positively associated with administrative innovations, both radical and incremental.
In a bureaucratic organization, the theoretical concept of centralization posits that the locus of authority and decision making resides with the leadership and managers of the organization. It seems obvious or intuitive that administrators-the leaders and managers of the organization-should take the initiative for creating administrative innovations. Administrative procedures are the purview of managers and are not likely to be of interest to members of the technical core. Although librarians have considerable autonomy in suggesting and implementing incremental innovations, the centralization concept suggests that the initiative for major change will originate with leadership. As a result, it is expected that centralization will positively affect radical, technical innovation in research libraries. The rationale is that organizational elites-the top management-are required to not only make a decision regarding a radical innovation, but they must also be engaged to properly marshal the resources necessary to implement the innovation. In contrast, the practitioners in the organization are close to the client and have significant autonomy in introducing incremental innovations.
In a study of nonprofit organizations, Jaskyte's findings support most of these observations. As noted in the literature review, she has found that centralization is significantly related to administrative innovations while transformational leadership was the only significant factor for technical innovations. 55 From these observations and the reported research, the hierarchical structure of the organization is expected to impact both administrative innovations and the radical-incremental continuum, leading to the following hypotheses:
P4:
In research libraries, centralization will be positively associated with administrative innovation, both radical and incremental.
P5:
In research libraries, centralization will be positively associated with technical, radical innovations and not significantly related to technical, incremental innovations.
Organizational Structure-Complexity. Intuitively, the innovation-complexity association can be seen as originating in an extensive and diversified knowledge base resulting from many job types and different functional units, a structure resulting in new ideas that can ultimately lead to an innovative product or service. In a study of innovation in hospitals, Kimberly and Evanisko found that specialization, size, and functional differentiation are all positively related to technological innovation. 56 Daft and Becker found that organizational complexity in high schools, as represented by teacher professionalism, has a substantial positive association with innovation. 57 In a similar approach, Dewar and Dutton found that a principal predictor of radical innovations was the depth of knowledge resources as measured by the number of technical specialists. 58 It is expected that the complexity dimension will be very important for nonprofits. The isomorphic forces described earlier produce homogeneous organizations in tion, and tenure. A key concept is that a leader's ability to encourage creativity and innovation is dependent on certain characteristics of the leader. Mumford and Licuanan argued that leaders must possess substantial technical and professional expertise and substantial creative thinking skills to foster creativity in followers. 61 In one of the earliest studies relating innovation to educational level, Mohr found that education level was only weakly related to innovation. 62 Daft and Becker note that teacher professionalism was positively associated with innovation adoption: the more highly educated teachers are more knowledgeable about innovation and propose new ideas more frequently. 63 Kimberly and Evanisko studied hospital innovation and found that a highly educated hospital administrator positively affected technological innovation. 64 In the study of U.S. local government agencies by Damanpour and Schneider, the findings reveal a positive relationship between educational level and innovation. 65 In studying drug and alcohol treatment centers, Davis found that the level of education is positively related to innovation awareness. 66 Hambrick and Mason proposed that the amount but not the type of formal education of a manager or management team will be positively associated with innovation. 67 Regarding educational level, the research library has consistently required that a professional librarian must have the master's degree in library science (MLS). A sampling of resumes available on the Internet suggests that most university librarians have the MLS but far fewer have a second master's degree or a PhD. Within the academic library environment, it is expected that a second master's degree or a PhD is especially important for innovation. Library leaders with these additional educational credentials are likely to be boundary scanners and will be more receptive to new ideas that originate outside the library profession. These leaders may also take on the role of idea champions to actually advocate and which members have similar educational background. A more diverse organization in terms of knowledge base and skills will lead to more innovative activity resulting in the following proposition:
P6:
In research libraries, organizational complexity will be positively associated with technical innovations-both radical and incremental-and will have a stronger association with radical innovations.
Leadership. Leaders of organizations articulate strategy and prevent the organization from drifting in directions that have little promise. These leaders create a vision of the future that allows followers to understand what steps should be taken, helping the organization keep an eye on the vision while striking a balance between new opportunities and improving existing capabilities. 59 Leaders, together with the leadership team, create vision and strategy, motivate followers, make changes in structure, and establish reward systems. A central concept of this study is that the leader at the top of the organization and the leadership team have a significant impact on organizational innovation.
Hambrick and Mason developed a model of how upper-echelon characteristics are reflected in organizational outcomes, suggesting that managerial characteristics will partially predict organizational performance levels. They argue that complex decisions, such as those regarding the strategy of the organization, are difficult to make based solely on technical and economic factors. For these more complex decisions, leaders are inclined to make decisions based on behavioral factors. In the proposed upperechelon model, Hambrick and Mason claim that observable managerial characteristics such as age and educational level can be considered indicators of cognitive characteristics such as knowledge about future events and alternatives. 60 These researchers posit several important propositions regarding age, educa-support the adoption and implementation of new ideas. Consistent with most of the earlier studies, it is expected that the level of education, specifically beyond the MLS, will have an impact on innovation and this impact will be stronger in supporting radical innovation.
The demographics of the library profession have been well documented. Wilder notes that librarians, particularly academic librarians, are older than other professionals in all but a few occupations. For the profession, about 75 percent of librarians are 45 years or older and the trend appears to be in the direction of increasing age, with significant aging occurring after 1990. 68 It is expected that the effects of age and tenure will be most noticeable in the relationship to radical innovation. According to Hambrick and Mason, many years of inside service by top managers will be negatively related to strategic choices involving new terrain. 69 Finkelstein and Hambrick studied executive team tenure in a sample of 100 industrial firms. These researchers found that tenure has a significant impact on strategy and performance with longtenured teams following more persistent strategies that resist change. 70 Koberg et al. have reported that younger leaders are more likely to embrace radical innovations, since these individuals are less committed to the status quo and traditional rules. However, one should also expect to find a U-shaped relationship where the very young leader will want to adhere to established protocols to build credibility. 71 Regarding incremental innovations, academic librarians, especially in the public services units, have considerable autonomy in their specific disciplines and as liaisons to their respective academic departments. It is expected that much of the incremental innovation emerges from practice and the liaison relationship and is relatively unaffected by the leader of the organization. These aspects of formal education and leadership demographics lead to the following propositions:
P7: In research libraries, leaders' formal education beyond the MLS will be positively related to radical innovation.
P8:
In research libraries, the age, tenure in the library, and tenure in the profession of the leadership team will be positively related to incremental innovations and negatively related to radical innovations.
Implications for Research Libraries
This study has focused on the institutional framework, organizational structure, and leadership in research libraries to put forth propositions that can be tested in empirical studies. What are the implications of these propositions for research libraries? Propositions P1 and P2 suggest that technical innovation activity in libraries is predominantly incremental, while radical innovations emanate primarily from the administrative core of the research library (P4). If technical expertise resides in the technical core, then why are there relatively few major innovations emerging from this core group of people? The answer may lie in the formalization of the library-the rules, processes, and structures that restrict the free flow of ideas (proposition P4). For a sustained innovative activity, all organizational members should feel empowered to suggest innovations not only within their sphere of responsibility, but also innovations that might be relevant in other units or have a multiunit impact. For organizational members to initiate or pursue more radical concepts, they will require the organizational and psychological support that leaders can provide. Alternatively, it is possible that the technical core does not have the right technical expertise. Radical innovations are based in new knowledge that may not be part of the knowledge base of the traditional library. The restrictions on radical innovative activity are seen as most consequential in the area of developing new knowledge, knowledge that originates outside the professional associations and the curricula of library schools. Less centralization and increasing the diversity of knowledge and skills will help to create a more innovative climate within the library (P5, P6) . A critical aspect of knowledge growth is the leaders' ability to create and articulate a knowledge strategy that embraces both exploratory work and the support of existing services. 72 Propositions P7 and P8 are perhaps most problematic for the academic library profession. Changing the tenure and educational profile of the leadership team is most difficult and cannot be done quickly. However, vacancies and new appointments represent significant opportunities to alter the profile of the leadership team to create a culture that can bring in new ideas and pursue quite different business models.
Taken as a whole, these propositions suggest that innovations emanating from research libraries will be mostly incremental. The traditions and norms of the profession will continue to envelope the library in the "iron cage" of institutional nonprofits, making it difficult to launch more radical innovations. 73 However, the continued turbulence in the external environment has an opposite effect and can act for major change, resulting in more radical innovations. Economic and financial pressures will be significant factors.
Perhaps this is what Daniel Greenstein, vice provost for academic planning and programs in the University of California System, had in mind as quoted from a recent publication: "The university library of the future will be sparsely staffed, highly decentralized, and have a physical plant consisting of little more than special collections and study areas." 74 This view suggests that the research library is beginning a declining trend that will end in irrelevance. Trends in academic libraries showing a decline in the percentage of the parent institution's budget provide support for Greenstein's view. For example, Allen and Dickie report that the budgets of 88 ARL libraries fell steadily in a decade (1982 to 1992) from 3.91 percent to 3.32 percent of the university's education and general budget. 75 This continued economic turbulence remains a significant factor in the first decade of the 21st century.
The rapid pace of technological change is another major external factor that will act for change in the research library. As an example, two recent articles predict the end of book publishing as we know it today, a trend driven by digitization, print-on-demand technology, mobile technology, and the associated self-publishing initiative. The Bowker publishing company has reported that more than two-thirds of the books published in 2010 in the United States were self-published. 76 Epstein predicts that a universal catalog of print-ready digital books will soon be a reality, a collaborative task that is already well under way. 77 These technical innovations are turning the book publishing business upside down and are having a similar impact on research libraries. Lesk predicts that the declining costs of books via self-publishing and print-on-demand devices will result in more library users willing to buy an inexpensive book rather than borrow one from the library. 78 The challenge and opportunity for the library leader is to take advantage of these technological discontinuities rather than having to react to a change that has already impacted the library.
How can these observations and trends be interpreted within the context of organizational innovation and the research library? There is an interesting conundrum at play, where external factors are acting for major change whereas many of the organizational and professional factors resist change. For library leaders, this conundrum represents a huge challenge and also a significant opportunity. The major new technical innovations will originate externally and be transferred into the library if there is a receptive positive attitude and organizational culture. For a sustained innovative culture, library leaders can effectively influence innovation in their organizations by focusing on administrative innovations. These innovations might appear in the vision and strategy of the organization, the organizational structure to support both incremental and discontinuous innovations, and the reward systems that will encourage innovative thinking.
What might these administrative innovations look like? Clearly the more formalized structure of the traditional library provides the rules and processes that are necessary to deliver an efficient, highquality service to clients. A radical library administrative innovation might be one in which dual organizational structures can reside side-by-side in the library-one supporting the traditional services while another is exploring potentially new services. In a case study of 15 business units in 9 different industries, O'Reilly and Tushman found that 90 percent of the organizations with structurally independent research units achieved their goals while simultaneously helping the organization maintain or improve performance. 79 As noted in the literature review, it is important to buffer this exploratory work from the process-oriented work that restricts the free flow of ideas. A management innovation might establish an explicit budget that is dedicated to R&D. Related to the free flow of ideas, it is important to improve the reward system, not only to reward new and more novel ideas, but also to find ways to learn from failures and support those organizational members who participated in the failed project.
There remain two factors that were not addressed in the propositions and that will require longitudinal studies to understand more fully. The first of these is the pace of innovation. Libraries are accustomed to existing in a relatively stable environment. The external factors discussed briefly above suggest that the research library exists in a more unstable environment brought about by rapid technological innovation and pressures from the economic, financial, and political sectors of our society. One can speculate that the library will need to have an increased sense of urgency in responding to the external environment or, alternatively, be left to follow whatever the external environment dictates. The second factor involves the ability to sustain both incremental and radical innovation streams over time. In effect, both exploratory and exploitative activity must become a way of life for research libraries.
Conclusion
The theoretical framework in this study suggests that the institutional nonprofit organization innovates differently from other sectors. According to DiMaggio and Powell, institutional nonprofits, such as research libraries, will become homogenized-resembling each other in structure, culture, and outcomes. This homogenization results in reduced variation and in many incremental innovations that are transferred and exchanged among similar libraries. In research libraries, the traditional bureaucratic tendencies imply that radical innovations will typically emanate from the administrative core. However, it can also be postulated that the more turbulent external environment will lead to the emergence of more organic structures. These organic structures hold out the promise of members of the technical core initiating radical innovations that originate from knowledge bases quite distinct from those of the traditional library institution. DiMaggio and Powell (1983) use the metaphor of the "iron cage," suggesting that the homogenization brought about by institutional forces is irreversible and results in incremental, normatively sanctioned innovations. This hypothesis remains a significant challenge for library leaders who want to create an innovative organization. Leadership is clearly important in the creation and articulation of vision and strategy and the resulting impact on structure and culture. The organizational dynamic and conundrum for the leader resides in the forces of the external environment and the organizational structure. The turbulence in the external environment acts in favor of change, while the bureaucratic, hierarchical structure of the library resists change. The leader's challenge is to strike a balance between these opposing forces to create an organization that is flexible and can engage in exploratory activity while also supporting the traditional library functions that are important to provide high-quality service to the university community.
The propositions in this study characterize some of the major obstacles to change and innovation in research libraries. These propositions also suggest areas for further empirical studies that will provide insight into how research libraries can transform themselves to meet the needs of the 21st-century research university. To fully understand innovation processes in research libraries, scholars will need to address a multiplicity of factors including leadership, the organizational structure, and the unique institutional framework of the modern research university.
Notes
